Influence of polymorphisms in VDR and COLIA1 genes on [2, 3]. In addition, other candidate genes, such as collagen the risk of osteoporotic fractures in aged men.
initial studies reported [6, 7] . Various suggestions have last decade, the likely effect of genetic markers related with been made as to why these discrepancies exist, including the appearance and evolution of osteoporosis has been mainly studied in women, with no categorical results. The aim of this ethnic, racial, or environmental differences among the study was to assess the influence of polymorphisms of the populations studied. Other possible explanations include vitamin D receptor (VDR) and COLIA1 genes on the risk of an inadequate population sample, therefore resulting in osteoporotic fractures in men older than 50 years. a lack of statistical data in order to detect the discrepan- The aim of this study was to evaluate the effect of the fractures was significantly higher in the "ss" genotype with VDR and collagen type I gene polymorphisms on the respect to the other genotypes. These results show that in men, prevalence and incidence of osteoporotic fractures in a the "ss" genotype of COLIA1 polymorphism could be the best osteoporotic fracture risk genetic predictor, independent of male study group monitored over an eight-year followbone mass values. up period. 
METHODS
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fractures caused by trauma, which a radiographic analysis (New England Biolabs, Beverly, MA, USA) and electrophoresed in 2% agarose. alone will not always accurately determine. In short, all vertebrae between T4 and L4 were diagnosed as being
For the statistical analysis of the results, the proportional fracture of the different polymorphisms was carfractured when a reduction of at least 25% in the anterior, medium, or posterior length was detected. The subject ried out using the chi-square test. Likewise, the relative risks of both prevalent vertebral fracture and incidental was only diagnosed as having an osteoporotic vertebral fracture when a wedge, biconcavity, or crush of at least nonvertebral fracture were calculated, with 95% confidence interval in each of the studied alleles, respectively. grade 2 in one of the 13 analyzed vertebrae was present.
All subjects were prospectively monitored by four Statistical significance was considered to be P Ͻ 0.05. postal questionnaires over an eight-year period in order to find out if any incident osteoporotic fracture of non-RESULTS vertebral site had occurred.
No differences between the different gene polymor-A peripheral blood sample was taken from all subjects phisms and age, body mass index, or lumbar and neck so that DNA could be later extracted and analyzed to bone mineral density (BMD) were found (Table 1) . determine the different VDR and collagen type I gene
The presence of prevalent vertebral fractures was not polymorphisms.
associated with any of the three VDR gene polymor-A fragment of 1365 bp of the VDR gene (spanning phisms studied (Table 2) ; however, baT and BAt haplointron 8 and exon 9) containing BsmI, ApaI, and TaqI types showed less vertebral fracture than the bAT haplotarget sites was then amplified by polymerase chain reactype (P ϭ 0.023). tion (PCR) using the following primers: forward: GCA The "ss" genotype of the collagen type I gene polymor-GAGTGTGCAGGCGATTCG and reverse: TGAAG phism was associated with a high frequency of prevalent CTCGTGTTCCCCGCAAT in a 30 L reaction volume.
vertebral fracture when compared with the rest of the PCR conditions were 30 seconds at 95ЊC, 15 seconds at genotypes (P ϭ 0.003) ( Table 3 ). The presence of the "ss" 64ЊC, and 25 seconds at 72ЊC for 30 cycles. The PCR genotype increased the risk of vertebral fracture by a product was divided into three different aliquots and factor of 6 and 14, respectively, compared with SS and digested with the BsmI, ApaI, and TaqI restriction enSs genotypes. When the prevalent vertebral fracture was zymes (Stratagene, La Jolla, CA, USA). The samples associated with incident nonvertebral fracture, which ocwere then electrophoresed in a 2% agarose gel. The curred during the follow-up period, this relative risk facabsence of the target site for the three endonucleases tor rose to 6.6 and 21, respectively. Incident nonvertebral produced a single band of 1365 bp (alleles B, A, and T fractures were not associated with the collagen type I for BsmI, ApaI, and TaqI, respectively). The allele "b" (BsmI) produced two bands of 113 and 1252 bp, the gene polymorphism. allele "a" (ApaI) 284 and 1081 bp, and the allele "t" (TaqI) 208 and 1157 bp. To avoid technical and analytic DISCUSSION problems, the digestion of the three recognition sites was The genotypic distribution of the different VDR gene performed individually and the complete digestion of polymorphisms has proved to be similar to other Caucathe PCR products for each of the restriction enzymes sian populations [6, 13] . Although the COLIA1 gene used was confirmed.
polymorphism showed a slightly higher proportion of The three VDR gene polymorphisms were grouped "ss" subjects compared with other populations [8, 14-16], into the most common haplotypes (more than 95% of the random recruitment of subjects minimizes any selecthe sample): baT, bAT, and BAt. To obtain the different tion bias in this population. haplotypes we combined the BB and Bb genotypes for
In our study of males with a mean age similar to that "B" allele, AA and Aa for "A" allele, and Tt and tt for of our dialysis population, the presence of a specific geno-"t" allele.
type of collagen type I gene polymorphism was related A guanine-to-thymidine polymorphism in the Sp1 with a high frequency of fractures. However, this relabinding site in the COLIA1 gene was determined by tionship was not observed in any of the different VDR PCR using a mismatched primer to introduce a diallelic gene polymorphisms analyzed. Langdahl et al [8] noted Msc1 restriction site, as previously described [4] . Under that the COLIA1 Sp1 polymorphism was significantly these conditions, the assay discriminates two alleles, G associated with osteoporotic vertebral fractures in men, and T, which correspond to the presence of guanine and the effect on fracture risk appears to be independent, and thymidine, respectively, as the first base in the Sp1-in part, of BMD. binding site in the first intron of the COLIA1 gene. The Some studies in women using a population of limited PCR conditions were 15 seconds at 95ЊC, 15 seconds at size failed to detect a significant difference between 68ЊC, and 20 seconds at 72ЊC for 35 cycles. The PCR product was digested with the Van91 I restriction enzyme COLIA1 alleles and bone mass or osteoporotic fractures, however [17] [18] [19] [20] . It is currently unclear whether the differences between different studies represent true heterogeneity between populations in terms of the contribution that COLIA1 alleles make to regulation of bone mass and fracture risk, or to other factors, such as small sample size, population admixture, or patient selection.
The collagen type I is the most abundant protein in bone that takes part in the skeleton, and therefore its coding gene has been considered a possible regulator of bone mass. Any variations in its composition could condition more or less stability, resulting in the appearance of fractures. In fact, functional studies have found that the unfavorable genotype in the collagen type I gene polymorphism is associated with osteoporosis due to: (1) evidence of allele-specific differences in binding of the
